Sensorimotor deficits associated with brain tumor progression and tumor-induced brain plasticity mechanisms.
The objective of this study was to investigate functional deficits and reactive peri-tumoral brain plasticity events in glioma-bearing rats. 9L gliosarcoma cells were implanted into the forelimb region of the sensorimotor cortex in Fischer rats. Control animals underwent the same operation without tumor implantation. Sensitive tests for detecting sensorimotor dysfunction, including forelimb-use asymmetry, somatosensory asymmetry, and vibrissae-evoked forelimb placing tests, were conducted. We found that tumor-bearing animals exhibited significant composite behavioral deficits on day 14 post-tumor injection compared to surgical controls. With the assistance of magnetic resonance imaging, we demonstrated a significant correlation between tumor volume and magnitude of somatosensory asymmetry, indicating that the somatosensory asymmetry test can provide an effective and efficient means to measure and predict tumor progression. Histopathological assessments were performed after the rats were sacrificed 14 days following tumor implantation. Immunostaining revealed that densities of microtubule-associated protein 2, glial fibrillary acid protein, von Willebrand factor, and synaptophysin were all significantly upregulated in the peri-tumoral area, compared to the corresponding region in surgical controls, suggesting synaptic plasticity, astrocyte activation and angiogenesis in response to tumor insult. Understanding the behavioral and bystander cellular events associated with tumor progression may lead to improved evaluation and development of new brain tumor treatments that promote, or at least do not interfere with, functional adaptation.